Gayal (Bos frontalis) is a semi domesticated and endangered bovine species in Bangladesh. This study was conducted to know the present distribution, performances and utility of gayal in the home tract.
Introduction
The gayal (Bos frontalis), synonymous with mithan and mithun, is a unique bovine species.
Gayal is a semi-wild animal and originated from cross between gaur and domestic cattle (Simoons and Simoons 1968, Tanaka et al. 2011 ). The gayal is found in the hilly areas of Bhutan, eastern India, eastern Bangladesh, northern Myanmar, and northwestern Yunnan, China with altitude up to 3000 m (Simoons and Simoons 1968, Faruque et al. 1985; Mason 1988; Payne and Hodges 1997; Li et al. 2008; Mondol et al. 2014 ). In the moist forests of hills, gayal is a free-ranging animal without planned breeding. It is sometimes described as semi-wild or semidomestic animal (Scherf 2000) . In Bangladesh, it is found only in the Bandarban Hill district. Gayal is a valuable sacrificial animal and regarded as a symbol of social status of tribal people in Bangladesh and India (Simoons and Simoons 1968, Furer-Haimendorf 1980; Brauns and Loffler 1986) . In Bhutan, Thrabum (native cattle) is traditionally used for hybridization with gayal (mithun) to produce hybrid, which is preferred for dairy and draught purposes (Hickman and Tenzin 1982; Winter et al. 1986 ). Gayal (Mithun) is an extremely efficient grazer on steep hilly slopes compared to other animals. Gayal is primarily reared as meat animal and highly preferred among the tribal people of north-eastern region of India. Nevertheless, gayal is also used as a ceremonial animal and plays important role in economical, social and cultural life of the tribal people of north-eastern India. Like buffalo, gayal milk contains high protein and fat. It is evident that gayal x cattle hybrid is used as milk animal in some pockets of north-eastern India and Bhutan. Therefore, this species may also be explored as a supplementary component of milk production system in the region. Besides, it is now established that superior quality leather can be obtained from Mithun skin (Mondal et al. 2014) . Gayal is also used as a ceremonial animal and plays important role in economical, social and cultural life of some tribal people in Bandarban Hill district and Chittagong district in Bangladesh.
Scientific study on gayal in Bangladesh started in 1985 with the work of Namikawa et al. (1987) .
The ex situ conservation and improvement program of this species was undertaken by Bangladesh Livestock Research Institute in 1990 (Haque et al. 2001) . The program involved onstation performances and adaptability study of gayal and gayal x Holstein hybrid. However, no fruitful result could be generated yet from that program. Except the report of Furer-Haimendorf (1980) , no scientific report is available on the status and performances of gayal in the home tract of Bangladesh. In fact, gayal is now one of the endangered animal genetic resources in Bangladesh (Faruque et al. 2010 ) and measure should be taken to conserve this species through its economic utilization. The present study was, therefore, undertaken to find out the present stock position of gayal, their geographical distribution, morphology, production system and utility in their home tract. The aim was to find out the status and utility of gayal in situ for better utilization in future. 
Materials and Method

Plate 2. Gayal in the forest of Bandarban Hill district
Distribution of Gayal in home tract
In depth field survey was made to find out the Table 1 . 
Morphology of Gayal
Gayal had typical appearance. The head, at the upper part, was very broad and flat, and was contracted suddenly towards the nose, which was naked, like that of the common cow. From the upper angle of the forehead proceeded two thick, short, horizontal horns, which were smooth and lied nearly in the plane of the forehead. They diverged outward, and turned upward with a gentle curve. At the bases, they were very thick, and are slightly compressed. The neck was very slender near the head, at some distance from which a dewlap commenced. In place of the hump, the Gayal had a sharp ridge. The tail was covered with short hair, except near the end, where it had a tuft like that of the common ox. The legs, especially the fore ones, were thick. The hinder parts were weaker in proportion than the fore one owing to the contraction of the belly.
Plate 3a. An adult gayal: Black coat color with white stock
The coat color of adult gayal was black (Plate 3a).
In some adult gayal, white spotting of various degrees in different parts of the body was observed (Plate 3b 
Plate 5a. Gayal of Butan
Plate 5b.
Gayal of China
The intercrossing of gayal and native zebu cattle occurred in some cases. The variation in morphology of pure gayal and gayal hybrid was more prominent in the stocking color, head shape and horn pattern. Hybrid lacked white stocking, had thin horn and less body size and weight. The plate 6 represents such a hybrid cow.
Plate 6. A gayal hybrid cow in Ruma
Feeds and Feeding Behavior of Gayal
The feeds of gayal consisted of naturally grown shrubs and grass in the forest. The hill bamboo leaves and hilly grass were the main feeds. Gayal roamed in the forests of hills and moved from hill to hill for browsing feeds and drinking water (Plate 7a and 7b).
Plate 7a. Gayal were grazing in the forest
In most cases, they stayed in the forest even in the night. For water, they traveled to small canal running through the hills. They grazed for feeds in the morning and afternoon, drunk water between 10.00 am to 12.00 noon. In the noon, they took rest under trees near the water holds or nearby human dwelling. They came to the owner dwelling for feeding common salt at weekly or fortnightly interval. If the grazing place was far away from owner dwelling, the owner traveled to gayal inhabitant for feeding common salt (Plate 8).
Plate 7b. Gayal were drinking in the cannel
Production and health status in the home tract
The production system of gayal was found to be extensive management system. The animals moved freely in the forests and took rest in the night in the forest too. Sometimes they stayed nearby village in an open area. They were not kept confined and no feed was supplemented.
However, they were found to graze in limited area of forest as the forest was fenced by the gayal owner so that the owner could trace the gayal. That system restricted the free movement of gayal from hill to hill as happened in the past.
Another disadvantage of that system was that feed resources of gayal became restricted.
Plate 8. Gayal was feeding common salt in human dwelling in the forest
Information on some important parameters was collected during this study. The mature weight of adult males has been presented in Table 2 . Table 2 and Table 3 ). This study revealed that the reproductive efficiency of gayal cows were high as indicated by calving interval. The calving interval was found to be 402.85+3.04 days.
Considering the gestation period of 296.25+0.77 days (Table 3) , this feature of calving interval was a indicator for good reproductive efficiency.
All the cows were subjected to natural mating and had the access to enough green forage. These two factors perhaps contributed high reproductive efficiency (One calf per year) in the home tract.
However, the size of gayal was decreasing gradually as mentioned by the gayal owners.
Perhaps continuous inbreeding within the herd of gayal has resulted in gradual decrease in size.
Milking from gayal was not practiced anywhere.
Calves were allowed to suckle full milk of dam.
Neither male nor female gayal was used for any sort of draught work. Gayal was found to be used only as meat animal. (kg) (4) 19.63 ± 0.21 Gestation length (day) (7) 296.25 ± 0.77 Calving interval (day) (4) 402.85 ± 3.04 
Figures in the parenthesis indicate the number of observation
Plate 9. Gayal kept for selling
During this study period, 55 Gayal bulls were found to be sold for the "Oros" in Chittagong district. There was great variation for the price paid to farmers and gayal sold in "Oros". One mature bull was sold @ Tk. 1,20,00.00 to Tk. 1,50,000.00 in the home tract. That was sold up to Tk. 3,00,000.00 in the "Oros" place. There were three types of middle man involved in the whole marketing operation. First set of middle man purchased the gayal in the local village, the second set middle man purchased the gayal from first middle man and carried to Chittagong or nearby area of Chittagong, the third middle man purchased the gayal from second middle man and kept in Chittagong or nearby area of Chittagong until the gayal was sold to "Oros".
Problem in production and marketing
The deceasing forest area and restriction of grazing in confined forest area was the main problem associated with gayal production. The lack of veterinary service as well as extension service of the government was the secondary problem. The absence of livestock market was the last problem observed during this study.
Discussion
The present study is the first of its kind on gayal in the home tract of Bangladesh. The study reveals that gayal is, nowadays, found in a limited geographical area in Bangladesh. It lives in forest near the Bangladesh Myanmar boarder.
In fact, gayal could be observed at lower altitude (300 m) near Bandarban Sadar 25 years ago (Faruque et al. 1985; Furer-Haimendorf, 1980) . Sanderson (1907) , Schumann (1913 ), Hermanns (1952 , Simoons and Simoons (1968), Brauns and Loffler (1986) , Scherf (2000) , Tanaka et al. (2011) and Yang et al. (2011) . respectively. The body length in the present study was less than that reported by Majid et al. (2001) .
However, it is almost similar to the report of Gupta et al. (1996) . Gupta at al. (1996) reported that body length of adult male and female gayal in India was 138.75 cm and 126.75 cm, respectively. On the other hand, the head wide of gayal was more in the present than that reported by Haque et al. (2001) . The true gayal has always wider forehead as reported by Sanderson (1907) , Schumann (1913) , Hermanns (1952) , Simoons and Simoons (1968) , Arora (1998) and Bhusan et al. (2000) . This is also evidence from the plate 5b. The birth weight and body weight of gayal in the present study is more or less similar to the findings of Islam et al. (1993) and Hb (7 g/dl). This difference was significantly higher (p<0.05).
The gayal of Bangladesh is used only as meat animal as the milk yield is very low. On the other hand, the female gayal hybrids have been proved good milk producer and used extensively in the northeastern hilly areas of India and also in Bhutan (Mondal et al. 2014; Phanchung and Roden 1996) . However, such hybrids could not generate any satisfactory result in Bangladesh (Haque et al. 2001) . In absence of milk yield and draught utilization, gayal is used only as meat animals nowadays. 
Conclusion
Gayal is a valuable animal genetic resource and also an endangered animal species of Bangladesh. 
